Microglial involvement in neuroprotection following experimental traumatic brain injury in heat-acclimated mice.
Brain-derived neurotrophic factor (BDNF) conveys neuroprotection in various settings of experimental central nervous system injury. Using a model of endogenous neuroprotection, induced in mice by chronic exposure to moderate ambient heat (heat acclimation, HA), we have previously shown that neuroprotection following traumatic brain injury involves reduced post-injury tumor necrosis factor alpha (TNFalpha) expression. As glial cells play a pivotal role in post-injury inflammation on one hand, and are also capable of inducing neuroprotection by harboring trophic factors and BDNF in particular, the effects of injury and HA on overall BDNF content at the trauma area, gliosis and glial BDNF expression were investigated. Western blotting indicated higher overall BDNF levels in HA sham-operated mice. Following injury, a decrease was observed in the HA group only, reaching levels similar to normothermic mice. Immunohistochemical studies demonstrated BDNF-positive resting microglia in non-injured HA but not normothermic animals. Post-injury astrocytosis and microglial immunoreactivity were enhanced in the HA group. Particularly, an increase in the amount of ramified microglia was observed within the penumbra, accompanied by a concomitant decrease in globular microglia, a major source of pro-inflammatory mediators. BDNF labeling on and around microglia and their processes was intensified in HA mice. Furthermore, BDNF immunoreactivity in HA mice was evident in the degenerated edges of axons. These findings, taken together with the growing body of evidence indicating the neuroprotective potential of both BDNF and microglia, suggest a possible role of these cells in HA-induced neuroprotection.